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YangMills gradient flow

. Gradient flow equation with flow time
[Luscher, 2010]
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. Various studies in lattice QCD A

are done based on m
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- smoothing effects for fields
- U\-finiteness of flowed field correlators

[Luscher 2010, 2013, LusckeSA &1 H A MM



Gradient flow in.SYM

. Motivation

- same applications as with QCD

T, energy momentum tensaiSuzuki, 2013]

Numerical test of AdS/CFTy/s = L

47

- flowed supercurrent is used to construct
supersymmetric continuum limit from lattice theory

[HiedaKasaiMakino-Suzuki, 2017]

- In this talk,we constructSYMflow equation in
WessZuminogauge andtudy U\Hinitenessof
flowed fieldcorrelators



Plan of this talk

1. N=1 SYM and S¥dvhdient flow

2. SYMlow In WZ gauge and finiteness of
correlators for flowed N=1 multiplet

3. Summary



1. N=1SYM and SY §fradient flow



N=1-SYM isuperfieldformalism 6/25

- SYM action
1 4 o
S = 162 /d fEtl“( WV IWa(V)|oe +h.c.)
Wea = —iDDe_QQVDQGQQV
vector superfield f,.,0; two component Grassmann

V = C+ifx + 500(M +iN) — 60104,

+i000(\ + %W&LX) + %Gﬁéé(D - %DC) + -

- Invariant under linear supersymmetry transformation
V= V46V
but C, x, M, N are unwanted fields



WessZuminogauge fixing

- S Is Invariant under extended gauge transf.
/ t
€2gV _ 6(I> 629V€(I)
chiral superfield ® = A + V260¢ + 00F

. taking the component fieldsap as

C . X ,:X,:M,:N,:O
A=Z p=—ide [ .
2 V2 WessZumino gauge

. supersymmetry is modified as
5 = 00 + 590use

52 -supersymmetry is broken in We&simino gauge



N=1-SYM iWVessZuminogauge 8125

. SYM action

1 4 N
— 1 / d :ctr(W (V)Wa(V)|oo + h.c.)

S

1 - 1
— /d4$tr {_ZF/,U/FMV — 2@)\5'#Du)\ —'— §D2}

- supersymmetry transformatiorag — 52 e 5/{@“96
0¢ A, = ifo N —ira, &
0eA = 1D + UuygFMU
0¢D = —Eo DA — DAt



SYMflow in superfieldformalism

[KikuchtOnogi, 2014

NZ-1

0S
0V = —g*(V) gﬁ;ﬁM V=) VT

a=1

- SUSY and extended gauge invariant norm

1 _
16V ]2 = @/délzcdgé’dzﬂ tr (6_29V5629V6_29V6629V)
— gab(V)(SVa(va
g (V) = 4¢*tr{ T° Ly’ T LyX = [V, X]
cosh(2gLy) — 1

- Invariant unders; -super and extended
gauge transformations



2. SYM flow iWessZuminogauge



SYM flow with-a-gauge fixing term

. gauge fixing term [KikuchiOnogi,2014]
e%va::—ywaigiM-+5¢va
. choosing® as D.K. and Ukita

d=A+V20¢ + 00F

Y = —2\/§J“Dy)—\
F=0

WessZumino gauge is kept at neaero flow time



SYMflow equation inc.component fields”>>

D.K. and Ukita
0B, =D,G,, +aD,(0,B,) —1XVuX

Ox = D, D, x +ia|x,0,B,] +@2f>wy[GW,x]+’i[Ha’ysx]
oH =D, D,H +ia[H,0,B,] +i(DuXVsYuX + XVuV5DuX)

new terms originated
from SYM gradient

- all fields mix with each other

- Invariant under findependent gauge transformations
for



